In this paper, we examine whether hard infrastructure in the form of more highways and railroads or soft infrastructure in the form of more transparent institutions and deeper reforms lead to more foreign direct investment (FDI). We use data of FDI from the United States, Japan, Hong Kong, Taiwan and Korea to various regions of China from 1990 to 2002. We control for the standard determinants of FDI--regional market sizes, wage rates, human capital and tax policies. Then we add indices of hard and soft infrastructures. We found that empirically soft infrastructure consistently outperforms hard infrastructure as a determinant of FDI.
Introduction
One of the most important elements of China's economic reform has been the promotion of foreign direct investment (FDI) China has also achieved economic growth at an unprecedented rate. It has been shown by previous studies by Tseng and Zebregs (2002) , Graham and Wada (2001) , and Dayal-Gulati, Anuradha and Aasim M. Husain (2000) that FDI in China play an important role in stimulating growth in income. However, the surge of FDI inflow to the coastal regions has contributed to increased inter-regional economic disparity within China. Such inequalities can create social and political instability and ultimately can cause damage to the economy. investments. The plan contains a massive plan for constructing infrastructures such as roads, airports, west-to-east natural gas pipelines, electricity transmissions and railroads.
In addition to the Chinese government's financial commitments, foreign capitals as well as foreign loans are sought after to achieve the projects.
There has been a fair amount of recent work done in the area of FDI in China 2 .
Important properties of FDI in China have been shown by Zhang and Song (2001) , Liu, Wang and Wei (2001) and Zhang and Felmingham (2001) . In addition, Cheng and Kwan (2000) , and Bao, Chang, Sachs and Woo (2002) used a locational determinant approach in examining FDI in China.
This paper, together with the paper by Wakasugi (2005) , are among the earliest in focusing on the important geographical determinants of different sources of FDI in China. Our paper examines whether hard infrastructure in the form of more highways and railroads or soft infrastructure in the form of more transparent institutions and deeper reforms lead to attract multinational corporations to the various parts of China.
The analysis sheds light on what FDI strategy the Chinese government implement in order to narrow the economic gap between the coastal regions and the vast inland.
Specifically, we will examine the locational determinants of U.S., Japanese, Hong Kong, Taiwan and Korean direct investment in different regions of China. By far Hong Kong has consistently been the biggest investor in China. Between 1983 and , the contracted amount and the realized amount of FDI from Hong Kong accounted for about 45.4% of the total inflow from the world. Taiwan has also been an 1 The western regions on the development list consist of six provinces (Sichuan, Yunnan, Guizhou, Shaanxi, Qinghai and Gansu), five autonomous regions (Ningxia, Xinjiang, Inner Mongolia, Tibet and Guangxi), and one municipality (Chongqin). important source of foreign funds for China. In recent years, the United States, Japan and Korea have also been heavily investing in China. From 1983 to 2002, the shares of U.S. and Japanese investment in the cumulative value of contracted FDI accounted for 8.9% and 8.1%, respectively of the total FDI inflow in China.
In the next section, we will present our panel estimation and the estimation results. Section 3 concludes. We start with a basic model derived from a reduced form specification for demand for inward direct investment. Let FDI i be the foreign direct investment from source economy (U.S., Japan, Hong Kong, Taiwan and Korea) to region i in China. Then, the relationship between FDI and its determinants can be written as FDI i = f (X i ,), where X i is a vector of variables that captures the overall attractiveness of region i to ln(FDI i,t ) = α i +β 1 ln(GDP i,t ) +β 2 ln(LAGWAGE i,(t-1) )+β 3 ln(HE i,t )+ β 4 ln(RAIL i,t )+β 5 ln(HIGHROAD i,t )+β 6 ln(POLICY i,t )+β 7 ln (REFORM i,t ) where the subscripts i and t stands for China's region i and period t and the variables used in this analysis are given below. The focus here is to compare the effects of hard infrastructures (as proxied by RAIL and HIGHROAD) and soft infrastructure (as proxied by REFORM), after controlling for other standard determinants.
The hypothesis that well-developed regions with better hard infrastructures such as superior transportation facilities are more attractive to foreign firms is examined by including the proxy, density of railway and high quality roadway. We use the variable "REFORM" to represent soft infrastructure. 'REFORM' is included to test the degree of internal reforms. It is constructed by calculating the share of the State Owned Enterprises (SOEs) in manufacturing output in each region in each year. China's economic reform has transformed the economy from a centrally planned economy dominated by the state sector to an increasingly market-oriented economy. A larger proportion of state-owned output should indicate a less transparent legal system, more corruption and less market-oriented institutions. Although the relative importance of SOEs in manufacturing output has been decreasing over time as economic liberalization in China proceeds, the degree of liberalization varies from one region to another. All things being equal, foreign firms may prefer the region with a higher degree of internal reforms, which creates better investment environment for their business. In our panel regressions, we shall pay particular attention to the magnitude and significance of these two set of infrastructure variables.
A large number of papers have investigated the determinants of the locational choice of FDI.
3
To control for the standard determinants of foreign direct investment, we include three sets of explanatory variables: regional market sizes, regional labor market conditions such as the regional wage rates and an indicator of regional human capital and lastly, regional tax and other preferential policies. These variables have been identified as important factors in much of the existing literature.
To examine the importance of the size of the local market, gross domestic product (GDP) of each region is used. The importance of the market size has been confirmed in many previous empirical studies. For foreign investors, the size of the 3 Examples of such work are Culem (1998) , Wheeler and Mody (1991) , Coughlin, Terza, and Arromdee (1991) , Friedman, Gerlowski, and Silberman (1992) , Woodward (1992) , Smith and Florida (1993) and host market, which represents the host country's economic conditions and the potential demand for their output, should be an important element in their FDI decision-makings.
Since this variable is used as an indicator of the market potential for the products of foreign investors, the expected sign is positive. Furthermore, the more that foreign investors target the local market, instead of exporting the produced goods, the larger should be the magnitude of the positive coefficient.
Since labor cost is a major component of total production cost, wage variables are frequently considered in the literature. A higher wage, other things being equal, deters inward FDI, particularly for firms that engage in labor-intensive production activities. Therefore, the expected sign for this variable is negative. However, regional wages may be high because of high local inflows of FDI. To avoid the potential simultaneity bias between investment and wages, we elect to use the nominal wage lagged one period.
The variable HE is included in the equation to capture the average level of human capital in each region. Although the expected sign of the variable is positive, the importance of this variable should be higher for technology-and capital-intensive industries than for labor-intensive industries. Furthermore, the coefficient may be large for Japanese firms, which practice job rotation and demand their workers to make decisions at the shop floors (Aoki 1988 , Fung 1991 .
The effects of policy incentives are examined by including a number of the SEZs (Special Economic Zones), OCCs (Open Coastal Cities), and the ETDZs (Economic and Technological Development Zones). ETDZs (Economic and Hines (1996) . For the case of China, the studies include Head and Ries (1996) , and Cheng and Kwan (2000) .
Technological Development Zones). These areas provide preferential tax and other policies and can deal flexibly with foreign businesses. The expected signs for both variables are positive.
The data sources are explained in Appendix A.
Panel Estimation
The panel regression is run separately for each FDI source. Each estimation can be specified as follows:
where y it is the dependent variable, which is foreign direct investment inflow from a source country into region i at time t. x it is the set of characteristics in each region i at time t. The disturbance term, ε it is associated with both time and cross-sectional units, which are the regions in this analysis, and u i is the random disturbance that is associated with the ith region and assumed to be constant over time. In another words, the region- Estimation results of the model are presented in Table 1 for all source economies. The panel regression shows strong evidence that the quality of infrastructure, proxied by the density of high quality roadways has a significantly positive influence on direct investment inflow in China from all FDI sources. The importance of the density of the railroad, however, is only found for Korea and Japan, although the evidence is slightly weaker for Japan. On the other hand, the evidence is absent on FDI from the U.S., Hong Kong, and Taiwan.
More interestingly, the table reports that the higher degree of domination by SOEs in the industrial sector impedes the inflow of direct investment from all five countries. The coefficient is found to be negatively significant at the 1% level for all countries except Korea, whose level of significance is 5%. A large share of output by SOEs signal to the foreign investors that economic reforms are still far from complete and foreign investors should expect to face difficult political and economic challenges in that region.
Furthermore, in attracting FDI from the U.S., Japan, Hong Kong, and Taiwan China has launched a comprehensive effort to reform SOEs since the latter half of the 1990s. The Chinese government has acknowledged that support of SOEs has put a heavy drain on the economy and cannot be maintained indefinitely. As a result, reform of SOEs has been made a top priority. Some unprofitable SOEs have been closed, while other would be merged with more profitable enterprises. Many firms were allowed to issue stock in order to raise funds. Based on our findings, reducing the state-owned sector seems to have the effect of encouraging more foreign participation in China. Furthermore, the structural change is expected to proceed further because of China's accession of the WTO. This suggests a great potential for further growth of inward FDI from all five economies.
{Insert Table 1 here} We next turn to a discussion of the standard explanatory variables. As previous studies confirmed, the size of market appears to be another important factor in determining FDI from the U.S., Japan, Hong Kong, and Taiwan. The coefficients for the variable are positive and statistically significant at the 1% level, confirming the hypothesis that the amount of FDI inflow is positively related to the host region's market size. Table 1 The coefficient of the lagged wage is found to be positive for U.S., Japanese, and Korean direct investment, although insignificant for Japan and Korea, indicating that the higher wage levels in the regions of China induce their FDI. In contrast, the lagged wage has the negative influence on FDI from Hong Kong and Taiwan. For the foreign firms that engage in relatively labor-intensive activities, one of the motives to move their production to China is to take an advantage of cheap labor. However, the wage level may also reflect the quality of labor force. The higher wage levels may imply the highly skilled, well-trained labor force, which in high-technology sector for example, may work as an incentive to inward FDI. The positive coefficient for the U.S., Japan, and Korea may indicate the need for those highly skilled workers.
We find some evidence of a positive effect of labor quality only for the U.S., Japan, and Taiwan regressions. Although the finding of a significant impact of labor quality/education attainment on Japanese direct investment in the U.S. manufacturing sector are reported in previous studies by Woodward (1992) , and Smith and Florida (1993) , the same strong influence of the variable is not found for Japan in the regions of China.
Finally, it has been argued that various preferential FDI policies employed in the SEZs, the Open Coastal Cities, and the ETDZ might be one of the importance factors that led to the surge of FDI inflow into the coastal regions. Our results also confirm the importance of these policies for FDI from all sources..
Conclusion
In this paper, we focus on the question of whether increased spending in hard infrastructure or improvement in institutional and market reforms are stronger elements in attracting foreign direct investment. Note: t-statistics are reported in parentheses. *, **, *** represent the level of significance at 10%, 5%, and 1% level, respectively.
